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SLUCf 7IRA1 
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g^g jiffllAI LIAIfl OI^OTDOI oWAIDW 1-4-1-302 
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(54) BKH gxl ^ gjg 3EAJ g« 



e SfSS P-SITFTLCEEI p-SII EflOl^ OiyOil ^CHA1, 5Af 23^1 S£2| S2S!0| 7|°!t> E 

s a>g» sq| a ahiu TFT(6)7f 3 jtfly 5 J^XfEICHl CHofj 45* gtf£3 E|E 

n ««eioi sick mm oiyAioii p-siagjw as» bsfssitooi aas. zpra tft(6)w qi«iai 

= □ 2<3°1 i^t S2»fe E|H, ejtW *►? ^filEIOL 5A| 

Xim^ 201 gfflBCh ' 

ffJBf.fi" 

^» 

2 lg a efg°| 4'AI ^EH Oil [[|^ 2! 8 £AI Sfl2| ^ SSE. 
£ 2^ £ ^S^i gA| ^ EH CHI CUE £AI BSE. 

£ 3r B & h S2| £AI EH CHI MS ^§ £AI fl|£ UEHJfe £2 BSE. 

E 4£ B BTS2I MM ^ EH CHI WS £AI Sfl2| JfflS &9S UEKHfe IS BSE. 
E 5£ S BS2I flAI ^EHtHl OS 2|S JEAI S«2| B£ ££1 UERH= £2 BSE, 
E6§g «-«oj ^ A( ^EHCHt [&S £A| §*|2| 15 SBi UEHHb BSE. 

£?na «^o| ^. A! ^ eh chi cue £A| m\y Hl£ UERH = BSE. 

£ 8c B iTSSJ 4'AI ^ EH CHI COS £At ^Sl UEfLH^ EI3E. 

E 9^ B ^'Al ^EHCHI WE SAI ^xl°l HI 5 ^1 UBUl^ S§ BSE. 

E 10£ B ^Al ^ EH Oil COl 5A1 1^12] Xili ^gf UEKH^ BSE. 

E II? s »^oj ^ EH CHI CCI1 5AI ^tl^l XilZE ^1 UEILH^ IS B3E. 

E 12^ H agg. ^. A | e^HCHl WE SA| ^xH iX^SJ ?lx|2f ^^^BJ ^1E. 

E 13? eflOIXi ^ 5Af ^X|2J 7^E. 

E 14£ ELAOil Al SJ 5M 310173 HHg H7I£}2| ^TUE. 

e i5^ eixiei 7151-1 aeiasi ul^AF S^H^ *l« UEKH^ g3E. 

E 16? ?"g £A| ESK)IH)^2| g3E. 

E 17? 101^1 2!S SA1 S«2| BSE. 
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£ 19^ 5AJ- aoi* B2| HUH M5E. 

£ 20S g£H^I *!§ SAI S«2I 4A,52J *sai°| 

1 : in fl El 515 

2 : Ste* 

3 : m\E EEKDIbH 

4 : EM2! EEHDIBI 

5 : eg El" OHMq^ 515 

6 : ^11! TFT ■ 

10 : 515 

11 : 50 DIM S3 
13 : p-SI 

16 : ±± 23 

1? : £83 23 

19 : HID2 E>2! 

20 : gfiS E>2! 
CH : xfly S3 

NO, PD : EM2! 33 
NS, PS : § c -3 
CT : 

C : E|-e!HS| CHI XI Er2! 
R : SS& SS 23 

£ BJEH §«, «fl 3A| §«(LCD : liquid crystal display)0U1 ^3 M&7\±E\(Jn : 

thin film transistor)! 5AI¥ K ^S^Ofl S£ 7^ £|£ LCDBJ H2 &g(H| s»£t 3 

OID. 

£12, LCO^ Hflj, 734*11 12] 0IS££, OA 5J5L AV 5151 g2| gOHHIAi ^^S^h ggEI 
13 23, H^l 4 S^Oi §S2J 5HAi EKH3S MO\t^ ±m 4A r £A|, TFTf HH«# *IE|* OH 
B^^e, CHSS, USHtt £AI5f 5rH*r?il £151 im^CHL ZfrS ffl^y ^£E1 g2| 

u^gaoioo oigEia am. 

TFT~, ^22^1 5I5&EHI §^#2* tJJJil BJEflliS 5§ ^#£5 SS*J££-¥J 2CHII^ 2 31 Sir*' 
E?HXI^E1(FET : field effect transistor)OILK ^EIS DHMq^ LCO)fl 20iAi=, TFT^ ajSt AF 
OlOil Dig 515 MO I CHI °-^St 7SSPI 2J ?HHAIS^°j 2 3 CHI 2^£|CH 2 

Q. 

*ol, ff£J|*££AI, OIBUW SWI OI3EIOI S HlgH 2EI5(a-SI) CH£!Gfl, 03 S £!EI5<p-SI)e 

ois» LC05I- »egn, p-sisi ss swsi s §t eoois m ontf oiyoi oisan 

HQ. H&*!££, P-Si^ a-SiCHI bfloy 0ISE5F TFDF ±4! S3 EH, :07H71 S 2SHSJ5f AS 
BPv E*L 5{|0|M ^E ^Er°l 75011 QIAiliK 5IM i^j.^tHI ^£151 UH^ 

CHL rrchTFT^ p-ct.TFT2| 12 75, ^ CMOS! ^^^£S^ 7§ ^1^1 4 

aCK 01 IOS0I, 71 s|S¥l fH 5ISSO0 £A| t J ^£^^ 395 Hl^2j Afa, 

LCD S1°J 5^515^ aesQ. 

§3^ 5I5^£^2| p-Si£J ^g£^Al^, X1^£S 45^^ a-Si! CHW^Dil tl>€ 3§a -q 
S »EHMA|2| 2^ §01 2*1 Hh Olh 2^E 600*c OI4fS| HS0|A|2| 01 (IH^CHL 

LHii2°] gCHIAI §95 5l5£^Ai »5f3 °^EI m± 5151 AJSW 4 SH, 25© ^§ SBi 
51501 Bfi£ EICH, HI§OI laCf. OlOil CHW, HOW Oiyt 0|§^fl 5(5 £E51 600*C OIJf£| HI 13 
^ KSWAI2I «Eie CHgtr »Eli ^£5, 19^ 5|»£SA| ^^E| gEH^ 5151 0|§ 

tl= St 5rHoF?il orzr ^S0| 7Hg£|0| 2Q. 0121 ITS TFT 515 X1I5^| §§0)1 201 /d a El 

^Ei 600r 0|«fS £]• S§S «S §SO|Er ^E|H, 73U|^5J LCD£J gftfOIS §4^^°' 5S0ID. 
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£ 132 oi£i »s aoixi oiyt mm mm s 2a> sxisi 7seoid. ess, §2 ¥h 

1012 90173 VSSOia ef2 "2 102. Hl= OI^OIDi, Sf2 103, 104, 105, lOSg flgEaH 

. _ ^ a0| 




90173 Oil 10) *!AI0i 90173012. 90173 HZ!g(101)0|A| 2AJ8 90173 !►* IgQEII 3 
5(103, 105) %' (104, 106)1 OI^OIHS 22°l =3A| 320)1 2|t| 2fZf SolS? gtM CHSB »£2| 
m *E?t 132! §*»!!££ S«*!D. 01 SttBS 32(108, 109, 112, 113)00 2)S0 *! «*f£S 
Iggj} saioj, ?«x(i07)0il 2|o8 D§ 2§E|CH (0 s '§3££= £ 

*g©s B)£s act. mm\ 7i5Ki20)oj 2Ahkd. sti. ssdio. ngs sjz} et oi = y 301 

101 ttt!S| (HIXI¥i SgSlOl EI2A1 S32I SSSCT Bill. ,SS 2Aj UE1 HgSlTO 
tm 2D. fflSIEI 715(120)1 EOTtt ±90173(114)= (X, Y) g*?2S 7HS13, 2A1 E12J HOI 3 
Ef2! 3 8W2S 2MEI01, CH33 flEiOfl 2(ifi)2?f OflAiSJ 90173 OiyOI tf«8Q. 

E 14V, a-Sil ELAOfi S|«| IS3S10I p-SiS W UB2| 90173 CHIUXI21 392! 37|2| £!7fll UERH3 

2D. £3ohai, oih nun mows ofiuxi7i sattroi ma 392! 37i?i 3*1 axi3. mm 3 

92! 3711 2!71$1= (HILHXI(EO)S B29. 393 3715 s^SCT SfTfl SIS 2D. CUE! 

AlTigSl 392.1 331(81) oWi 2=9 = 2A1B= 90173 0QU735 £*MEd)21 ««f(Eu)»2| A>0|2| 
391 LH08 2X1 S23 SSD. 




El 711 SD. 7IIOIM EE10IBi(3)= ?S AI=M 9XI±E1M OI^CHXIJ}, £92! EE10IH1(4)= S3 Al = 
M 9XI2E1 SI £l£3 01 ^01 SCI, Oil EE10IH1(3, 4)= CMS §S| TFT CHEflOIOfl S|«| fjggj 

D. 

Mil 101. E 13011 EA|S1= 90173 If 2AI 3X101 2CHAI, |± 9017301 Sit* CHyOI 1*17373 EN 2f 
33 li 90173 »S E 1521 COfl 2|*| 3 01 73 1 UERH = E12! 401 0.5- 1.0m. E12! 10171 
80~150rao°l £1°] gOID. 01 E12!Si ±32| 2BHSt £2 E|X|S| 7IEKD&i OISAI32S*!, 2*1 
Oil 2M71I 901X1 101 2A1EICH , CH3SJ1 *IEI^ 4= SD. 

E 16? 0121 8T0I »gEI= ffl^EI 7IS(1)2| ^ 1SE0II1, |S| E92I EE10|bH(4)2| fllS^SI 
S5E0IC1. iSl§ SIS S ^ §D1C1 H-chTFT21 P-chTFTS 01^01X1= IISI MgH^IH 7DO|g(6)g 
?«E|CH E I7g Oil TFT2) B3ESA1, 5I#0I N-ch, ?*0I P-cHOIQ. 7I5K50)^0II N-cMHI 

SsSaIS |E|»fe-fl(60H») S tillS fl(E0M)| ISO, P-chCHI SMAIfe E|E(lead)a(60Pa) S 451 
9 S(60P)I »*H3I E I SOU EAIS1XI ^§ S^Oi 2i= AI=M 9XI:±E12| Zj- M^HJ 1^ 5! 



p-SiSf(53)0l aSgf£S ^^EIOI aa. 



P-SIHK53)S N-chW.B«|A|£, 7HOIS 3^(51) HIS $1 S^OI feE = 2J %m S^(CH)OII!, □ 34H 
N§ I^IOI XifeES E = & LD(Lightly doped) S^(LO), yffi 3 21 SOI 2£E£ ESS ±i 
SS?(NS) a E92! S2j(HD)£S EI01 SID. Etl, P-chtHI SSIAIS. 711011 3^(51) HIS ?l SS?0| 
£E = 2! ilU §2HCH), 3 SAM PS g^SOl 2SE3 EIS ^ g^(PS) S £92! S^(PD)£ 
S. EIOI 2!CK 

p-Si^(53)°l ay SS|(CH)6H«lfe. LD g^(LD) 9> ±± ■ £92! §^(PS, PD)t |«*M «|t| OlSf 
?a £gj| (54)71^3, Oil p-SiSK53)| S.= 290IIS 7411 #2 13Sf(55)0l *^E|0) SQ. 



ei =|he S (cti)1 IsB S^(HS, PS) 3! £92! 2^(ND, PD)M S^EIOi SQ. 
0118 S= SSOIIS, I&S1 SfSOl Si= §9^(56)01 -SSEIOl SiD. S^^(2)0|l SIOIAIS, 



AHOI SID. 

E 18§ El XI El 7I5!(I)2| 5l±¥(2)2l SBEOID. §2 101£ 4=1 g% F £S BHaS 71IOIM 
230IH, M2 ¥H 103£ 71101 S ISSfl AHJIOI ^3 71IOIM 93(101)31 3CHE I^SIS P-Si^ 
OIDI, &2 1072 ^S| gt, p £S ICHt! £92! 93013, if 2 ^2 109= 2|S ?§1 IA| S3 
DID! Oil 7IOIE 23(101), P-SISK103) 3! £9°l S3(10?)£ E \m EAIS1S III TR(6)2| 
TII'OII 23(51), p-SIS}(53) 3' £92! 23(57)11 ^ §1 XBgefOfl 2|SJ ^gEIOI 2iD. mt\, E - 
92! 23 107S E92J 23 5731 'MMS S^EIO) SiD. 

E lOOfl EAI61S U121 101, TFT(6)2| S^(CH)? HU AOI HU 10ISDE □ 71S3 1 

711 EICH 2i3, 01 7113 2 Xlti S^(CH)0| 4^5! B*f(V)2| 1,^£S UHXIEI3, E 0121 1£ =-21 
Sill TFT(6)71 41 8W(H)(H USWI EICH 2D. ^- £92.' £E10lbl(4)°| MIH TFT(6)2K 
&i*(2)2| TFT21-3 3 iBy 8WOI 1= EICH 2D. 
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2301 0/^J2&&tr JhM 

01 awn agora oiy (EUiXHi siw sag p-sibioi=. aa°i a?w sssi »= §. asgoi 

Lf£5 £ *g gejOl £ 14 <* 3 SKHES! £ 15B| RWAI £A|o>= i/S UEHJ Et 

2! SOI »4F£3 4171= 2JQ. 

0| 2f a s p-Si2| S33t ilf 22?(R)§ IggOl USH. 012ft StitJ TFTS tte«l2 

3 IS 01 2faHH3. 

£ ISM 0ISI a£ Sf2! H2|. «*W CHt> 2A>S S£ S5i UEWIO. 63(1 10)01 2|«|. 32! 
*<A»I SgElO), Q)S0^£S O0B|*> OflXli S= §5 *'£££ £101= £321 X £S 

YS UEKhI blffl ^i, ^S7h 3E«I23 S0W?iU tfOWTIIJ "=0{|Ai. £ 19°) Ed2b Eu AJOI 
MAI S«W= 511 g?l£¥E1 3JOIU SID. £*►, Bfe •3(110)21 OM^OUI IRSOI BS If £>M0| 
5l§Sh= ?I2!SH1 21Q2 «2fSQ. 




31= S90I SD. 

ttE. I± MOI73 B2| 4 EWKshort)2| AK)I0IAI£ 5 A} OflLjXISJ *3ttOI 2J3, 0*1 El 7IS<1)£O0 
Al iSit- g|F 330001 MS^^££ 8 713 2J2Q. 

£ 202 £ 16011 £AJ«I= Mil! TFT(6)2| 9|X|St £ ge£t°| spf* UEttfCK 

TFT(6)°J g **»SO|3. §«2 S asaom. £9MAI, S SS7> artOM 5»A2| 891 LHOil At §31/ 

«h 21 a 4= 2JD. 

oi oistsi- ao. ^. £ hm £ajsk= mst a-oi. a «£2i igst s? s^(R)= 7130) 
IS si slfwa al § gora ay 33(ch)b 33, oi^oi 4=s if*f(H)£s &ojai 

2D. 01 UlSOg. £ 16M £A|Sfe BOI SS9 BSf S2J(R)0I 0)^ tSSS TFT(6)°J M« 
ge< CH)2| [H$Sl SSSI-E* 5hO) ah S i 8?l □ TFT2I «£0| irOII SITU ewtfQ. 2 3S?> S 

^73 AlSS^EI IAI £!£! 4St§^ HI SAJ dsM KI30I 

bILf «£S S*TaT?IO. SAI &30il 1 5^ S^£S °.li!EI2. SAJ 111 SfSAJ?ia 

sow & Wa s^i aiora oiyoi aiajs &£jfls son ^gg ay ges^j 

*oi tm ioiaa£ an, n tm * m, f o\ &j\ 71521 s m ^£s acn 7 

a& ^is mm mt l ^J^ S s h 53«.3SJ ? IP„S?^J L ^.^"sJ t Jj J ? ls,?ii l 5| 

saT^s'Ss 

_ _ _ aOIMD£ 3 

i§2| EmiS£S gfHSKH ^71 »H ^ MSjAI^EIM IAI <ysl Sill HI 2 ^ e 

ol'ai #o°fid£ so), 3 ay ^ <sm t&\ 71321 a stw sre?£s eich 2= ^soick 
oisah, &£a#oi st- ga *f^t7i aoi7j otyg ^ai*ss m. iAtej hh§ ? stfwi eho« 1 

*h s2 Xxjoi glfog ggg^ gg; gc^oi A571E, §if g«0| 3a ^= 44=2J iAK»l 2SS^ 
Sol S7fl EI3, m$ D^2J iAHM 1« S7l?fl 01 UB^Ofl, 34= i4=2J iA"KHI 

^EI3, 2}^CHI CH*0AI= IS ° f st7t §tl g$|0fl 101, SaSAI= ^SSMI SICK 

t!-B, 715^01 &Ea ^4= ttSS tfSfl S«M 20)A), ^71 ^£SI gJH £= 8*= 

euoi*i otyoi «ais »sa* §m «gs ay s^si ay ^01 ay boisde 312. 3 ay f 
*f£S eich 2= ?«om. 





tfih= q§ s* p £e Eioi 2= =?ma. 
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£71 ggg|§ J&2 EfljXI^EI^ MOW Oiyt 01 §58 «£=! »£8St SM JB^ iJOISPE UU 
21 §5 S«f 3 B$ «tf»= SW£S EICH S!= ?«OICK 

oisa. aois oiy°i is S3* iiisaj s^sj oisaoi stssw 457171 msog. as 23? 

°-!{g§ AfOIOil 2>IS tMST2| ?ISS| 1^ SOU 9(3 ?§S SSf2| tm« 01? = £AI 2^32}, 
^E150ir5A( 5ll §1^7^ ?A[ ?g 5|S Efe/K IAI d2i 33«PI 5A] SIS 




*OID. 

sg|, av 7 | 2A | ?g SS = . 2I¥0UA1 a^B S£ GS^ £!7H! S£ £!£ Ef2!2K £71 3£ tlsf 
±S2I BOia°S «SS*K)I £71 All HtSf £S!XI£E1CHI 2AI £21 §2S>- £51U§ SI 2 «fSf E 
a*M i £7rf ill f SK ! WbH±H2| §5}f SlOiofe AIEM MXI±E1iI 0|?CHXI2, 

£7llstil§ HI2 efSf Eajq±HS| XIU 3 SKf2h £71 XII tt^ MSJAl^SI xHg % StfS HE. 




1£ 2f»7> Cte gfXISO. 





1AI »43 




P-SI9f(13)0l gXIEICH 2iQ. 
D-SI9Jf13)s H-cNH|AI= 7101 E US *l S30I feE = 2J JtB£ S^(CH), □ % e *0)l MS 

•0 TteMM EBS LD(Lightly Doped) g2}(L0), fffi 3 s|*0fl r,« |£|0| £9S ^ 

|« (HS) oi czmoi g«(ND)OI saaCH SJD. tJS- P-chtHIAIS TflOll 3^(11) Ul-S 91 §e?OI feE 
= 3 t«y 35(CH). □ ry(HI Tg^iOl HfeEg ESS S^(PS) SI Eai°! S^(PD)0| 
EICH SiD. 

p-Sief(13)£WI=, LDg^(LD) a ±± a EM 2! S3 (PS. P0)1 (III QlStf ?£J ^S1H(14)7I- 

ai/ho gss 6wSi»i \± 12=06) a.Eeiie) a^l?)oiA a il n ^J a JA?-Lf^|2 l 15! 

Icate 9 1 ass), 




TEGS(tet raethly 

51i^(2)2J 15? ^2= E 182f SfD. TFTS E M EAIS^ 22f H-chTFTOIXIB. 8& 

^ 19ef(l8)£M 9|S IA| 2^01 SSEIil, g^5f 13Sf(18)0|| 7H7=! ItH ± 




bi-£F sroi ^si a»4f(V)ej an 

E IN EAiaS HIS TFT(6)S E 2CH EAI^ IhMfa P-ch^7^ 8IM8t£S ^23 IBiid tjoim 

om, p-si5f()3), ±± a^(i6) a saa s^(i?)oi gins!£s ssaot ssq. 



lol 45» Si 2JE1 0I?E§ S2EIOI 2D. 
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mss Bpi(20H, 2CP)H jflOlM g£ HICI2 212.1 19 £ i± EiS 

a<= - ^ 1 - -• - - - - 1 — «.« tfch ^oj TflojE . EM 2! 33(16. 

2D. P-ch^ej 
J(20P&)P « 

li E|2"(20P)M 2^5101 2Q. " 
E^ N-chSt P-ch2| Ea°J 33(16)2 a]j||*|£S SgEia. 5l4^(2)2| ESI 2! EI32S SSBO 12 
□ 4^3(16) Ei= H-ch2T P-cH)ll CH5BAI 8M5|o S S^EIH. 70OIM S^(II)3I gfi HS^2 
S OI56w= EIE£!(19a)l 5*1 UlClfi £13(19)08 S^tlOi 2CJ. Oil # A}0|2| 23? JHOIM 8 

Hip 2 EPl(l9)O0 §2*! 22 £!2(VR. V8. VB)^, E*J ail TFT(6)2| ±± 33(16)0! g3Sja. 
£AJ*W Tee a]A|iE12J ^ g3B0!A1 gqs 8S9 I±71 889 EK!(11N. 1IP)S loll n 

5li E3I2! 23(17)£S 371301 21^(2)2 HLH2Q. 
0ICHA1, 012} &2 P-SiTFT2| SO 5 gfgl ggt!Q. 

°t7a E 3011 SiCHAJ 1EH^2| 715(10)20! CrS ^iHEIgOO 2|5! g^SHI, 0121 WgtJ£ 

SAN'MOli i 33(11) S EIEtf(2CN. 20P). ggS 33(1908 «S*tD. 

«gg Tn(6)0fl DJflAlir. TflOlM 33(H) 2 iB y S 7112 fill. I £3 B4KV). $g » 

Sf(H)S| 01 h 30fl CHSIAIE ?l?£ «*f£S 

E 4011 210U1 Oil 7I0IM 23(11)1 B= 3301. 1E15D1 CVDOfl BJSB SiHx a SiOZS OI^OIWS 
JIOIE 8^ 12)| SsWlf: 0ICHA1 3^5101 SEED! CVDOD 2|8! 0\2Em± £EI = (<rSi ; 13a)l 
»-SI(130= US 71±3 HktfS SiH4 *S WAS SI2H61 400, §E2| 3 a 8320WI 
Site's*! i|SW= 22S 

E 501 201 Al, 600, §£S ELA1 *m££«. a-SI(13»)l ISSltlOl P-SI(13)g ilgtKll. EL A3, 
g£f 33(R)0I 3joi P. 

0H§*>£3 
ES 




urJ , „ ...v,- -w_ -IS 33(11)1 OIStt*g°S 89**3. 

*«tfcK isiS 01 an±£(RS)i oy*anH nst W£a*i. hoim a^(ii)2i isoi 

E -W SiCHAI, 01 ?gj A MiH(14)t OliSS SICH p-Si(13)O0 [H«l HB ESS1 UEKH= 2!(P)2| 01 

I ; cd 1» SE2i «es»£s tma. ?a ^sa(i4) 012121 s^.t . sses 

El^Cl^ 1 ). 01 Iffl. ?fif iSIH(U) U^S OVEH 7110l£ 3^(11)2] dl£ ?l S^h 2g S £g o W£| 
CH TFT2I 1IU SSKCHJSS BD. iSB(14)l OOfSll UB2I aiXI^S^ OIS fe^ 

si, ois ?s *on BtEi*is aa. 

4«ia TFT(6)0fl SWAIfe UU §^(CH)S fltf ^ 8W£S 71aI2 1711, £ 3 SB 4=3 
«4f(V), 4=1 !U4f(H)2| Olh 31011 CHoBAlE Stf£S EJCH StD. 

E 8)11 SiCHAI, N-ch^M, 7|0!£ 2^(11)SDE 1 E|Xlil(RS)l 0«J D|i3S S101 P; 




_. _ E 

itixi sfks ai?a^M(RS)s soi sp. 

E 3m SiCHAI, 01221 aXIiS(RS)! «JEItt *- «S2| a»^M(RS)l Ifch^OII «gsl2, 01 £EHS 

nisi uTs ora?raa«! aiu s^(ch)£s aa, 3 sr«oi p§£s i2^es eieiokp*), 

±a qi EM3 S^(PS, P0)0| SSSD. 

Oil aiXI A E(RS)2| BfEl =, 0IS2I Ell P-Si(13)9f2| lgg2| Sm2f, g$12| ^» 

Xlgg ^o^/J ^n, s£ aOIS iAl 121 CHW1 tS^Q. 

E 10011 SiOlAI, 01 p-SISK13)g 0IS4r£S«. E 1011 EAISfe 0121 ^ Sff£S kTH, TFTOJ ^2 

* h «™7olkS<= *g°d%Mu. mt\. ggg m(6)M di*iai= p-sie«i3)2i ojaa=& d 

g £"gf*rog 7763*331. 3 SfttWI Stf(V). 41 SV(H)2| Olh 2011 CHtllAlE 45o S*F 
t tfSIEk EICH Sid. 

01 ^§00 SAI, p-Si2K13)0fl = , E 52J ELA SS01I SiCHAt, 5A1 OflUXIHJ 2*1011 7l3tf I§& gg 

sef(R)oi as ao. oia ^s asa gss9j(m)s ela sag swtioi acn ai, 

;5g m 5 u gaa waog g^l 1 0, DffiTiag 1SI E13 B01I fflCHAI= 5A1 CHIU 

=CM S^M PIS«ia"a2!^£S 82D. 0121 i^S 1§*1 g9 S^(R)1 5tW S^OII TFT71 
S^E13. 3 i» Sg£ LI" 2.2S E!C1. 

[[fSlAl, g tfAl ^EHOIIAI^, E 1011 EAIofe U121 901. 2J P-SI5f(13)21 Sg*'OI ^ 

SwPfW 41 a«H)2| Olh 21011 [HSflAlE 71171 g*F, Hoi 45, 2| ZfES SSffl2S«. I 

g'S #^fRr0l *S aWfe, >-5| %«f(V)0| a TIE, 2i^2| aig TFT(6)0fl CH*!A1 S 

3, iisi g^ s^(R)§ n fe'^i i2is^a tjuxi 8W. i«oi 3»i erase aoi »wsq. 
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E*h 43 Sf*KV)0J 1S3 ggf 32|(R)g. Oil ^llOiXiTi! tfflx|£! TFT(6)71 41 

b> «)F^ SOI 23M SiCHAI. ^43 gig TFT(6)i §2^W EIXI2h §EH2} If 01 IS 

£ 1100 SlOiAl, SiNx It 1E1*DI CVD5 g5itf01 19§(16)S S2S12. 4:^ S £202! 
§2j(HS, PS,HD, PD)0fl OJ8*fe ¥M1 Mi!2M S17lif2^ 31 = E -!jM£(CTI)l SjS^jJ.- 

£3sk 3» kSAiaa. nan. ai/moi ^aagofl °in ssfttta 0121 wstr£s*i. ±± 

* = (I6) °-' c fll°! S 3(17)1 S2SI2, ±± 23 (MS, PS) 5=' E«°! 3^(HD. PD)0fl 
TFT7f 4&iQ. Ett. 012} SAIOfl, MClfi E}°!(I9) S EIE2(20Pa. 20Ha)OI «gSQ. 

E S2| B3& ELA ggOfl SiOJAJ, 5A} MOW £S E 13011 EA|S|~ HF2} ^ 2*l°l 1KPI0II Stpj 
u * S3 [[ | *i s°-2v S^oj E | 2A} g«o, agog y^s g^ElQ. 01 IK SOt, l?0| emu 
*|2| *li B'flMAi 01 MUX] 21 J50I g^s §§A10J EI5A} 23°! MAICHI BStt El°! 
33* *#£3 33 . Otfif ife P-SiSf SOfl I§sl BEf 23(R)0I «Z!D. 

SS& S^' 2ej(R)£O0 4111! TFT(6)71*!gEIS, §3 ^£71X15^2, I! ^Ofl 56B SilOl #g 

5 wena skjk Ea°! ei°>2£ sssi^ je/j <y£2i 3401 s^skh, »s ei°!o» 5*s ?ieli » 

METillll7h WBlOI. S 5>23A| 44sB SAI 1?I7I Htm SM* SOIidO. 

Eg aOIS g2| 5A1232I g^S III « El 715(1)21 7fSX}Elt t§5flXI7l UlSDil. EI5A1 

§f 2| ^xMl^ igg ^sj g$(V)0| £U 48 k*«H)£S SQ. 5. ma El 7150)21 a Stf 
i BEf 22(R)2J &^ Stf2f= 1^323 IJEJ. 

SEHM°i E ISDfl EAISfe Hh&J gOI, 4^ gf* f (V)£S ?ma 2} ABIS TFT71 4-g g«f(H)0| 9^5! 
Sg HH«£i ? eo)i SiOiA), ISSh Mlf S^(R)0I 0121 im S* p CHI 457II2, TFT (6)71- HH|S 

§| flfiiaffl Hig TFT(6)2| 2| | H»a TVf(6)2| 401 32, S^(R)0| 3 tl^ 

o| f *ii 2° S'SOIMAISI ?IEU =EE14EH|2j z\0\?\ oi&!E|^ OmQ. OIBEJ OISH 2| 
«, Iga Mlf SS!(R)OI 4S B4f(H)M 4S?1E £AI0D DffS 5 ° h 2t> f l DIMS SQ. 
"i£1Lh 1S5^ Mlf ge}(R)OI 715 4^1 g*f(V)01l ^31 S^, l§£l Mlf S^(R)OI m 

SlflElfe aolD. 01 3^, 3 *5ig TFT(6)^ CH iSSI BEf S2)(R)0I 2^ SUSTO^ SB 

I tft 6)sde ssoi iJaia. oiog as*W aog seu =ee^ehi71 oe safe d=ch 

| as i!l|°MAl °ii!EI01, 5AI01I 2TS«S DISD. SfflMOIAIS. EElg! EE10IB1(4)H| HHxl 
°! &'2| 5Ah Sxll 0I1SOT S£9 SSISD. 

012} =ai st7l m», B ^S01IAI= E 1011 EAItfc §01 71^2 Z! ai§ TFT(6)^ tm 

5^ak m «fe mi loi 45„ ki sfEi »a ^seich stci. ^ai. aig tft(6)=, oil i 

01 iH^ 10171 6un£HI miM. 401 300 ^012, EAIt? S^SDE XB^ 4 BtfOlfe Olh: |E 
"*HVm a 3 ' ISSFBif S^(R)= Mn£.= EAI*I S^SQE S= EBBAi 10PH21 ai§ TFT(6)0il 

15 y™cT"nEUj ilfiW sI(rWoii sss mis tft(6)2i ^ob s«iai= ^^7i is 
B9 i^(R)Di sin. ^&o\ ^my= 201 sxieioi aasAi= ss*w a 

CK 

[[>E1A1 713^0)1 §SEI= «B9 TFT(6)2| UHb B«f. 4 Ea°] EE10|bH(4)2j g*fOI 4^ 

LwfS) si iisSfflh llih &H3IOIE V^i-21 «1S TFT(6)°1 St/01 01221 Q=X| »fe 
!h gwil sif ge?(R)0| 94 ±42| TFTOil 4S71 Oil 5S2| °tm?\ SgthOl &i^2J IA| 1 

*f 4 IO«a 7l5(1)0IAI 4§EI^ «{EIS DHES14 715(5)21 »tf]» El°! S2J 4AI fttfi»2| 5JI7F 

5eBi= soi STB hoi. 7di5 tiis2i if&oi &«aa. 

E 120il E 121 ^S2| TFT(6)2|- S S^E121 57111 UBtfQ. S«S B S£. S4S 

s wsaoia a= tft(6)oh ottBAi z asas 4.aniAi s.oida en lhoi soi aa. ienonAi2i o^ 

BS gss(R)S2| TFTODAl S 2£7I CH45S 7<lSf5F2 a^ 201 il!^ MIF S^(R)0I 3 TFT2I 
Stf g aatti^^fnTos EI2, 12^£S S 3I?2| »*Oh4B!2| Q42| iW» M^EIOl 2!7I IMS 

oi5 e bai sehob aoiAi, aaw 2 s^7h «*rao= 2s assixi 2s, sjyg 

TFTOli 4b i'$7H§S IIP 2S1(R)S ««0| etsffi 2SSAIE tfSBIS! aBMA|2| g 3g 
21 73§fe £171 UJS0IEF2 

ce e sfo,H Msg tfuhi 5«flAI5ttSEI^ 2^ OWEK EEF0|tH^2| ««, AI = M Efifl^El 
^' 7II0IM EEhOltH, E^ EH3I9 WM7I, HID2 <yS xlEI SIS, DflESI. CPU, *LIA1 12| §a 7152 

on ssei^ iAioB r A^u 4 aa. 

E*^ E 18011 EAIsfe dlEl SOI. sl±¥ (2)011 A12J TFTD1I CHSBA1&, 3 «y ^ IftfOI 4^1 St p (V ; 
|?df [KWS 4S T^ H))21 SfOI EICH aAl&, OIS a^*2| TFT= iay 401 UU SOIOI Ultl 
^7fl EI2, 01 UHSOil iB^ 421 S*fl 4^i &f*f(V)01|AI 7I10173E Xl^ g^(CH)2| CH¥^OI 3S« 
IS S2J R)«33 aOlliES ^ 4 221, Sli¥(2)2| TFT^ EE10|hH¥(3, 4)0B Ultl 3^1 23 
1*101 27EI^ 2S 0H.I7! 01SOID. 
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stf. e »ss i§sn «e aois o\m *jsei£ 201 oma. »«» *s 3 2121 aoi» ay 

H 2KHA1, £#21 901 ■?H0*W Bfi!8>=. 0HUXI2I 2*HM Jlffltffe 991 SlgSIS 20IQ. 
if .eJ? 

is ^Wfi^l^lSfcir 1 a " as01 3 " 2,8,8,5 

.•37,' 8*21 £91 

1. 7IS2M BfEH iXPI §34 «gg Bf£» 3»W SICHAI, 

of ii^isi a*™ asa m^imva^imi^i a 

gEIOI Sl£ 21 Sfe B.f£JI 

2. B.GH iWf ^4 BfHB 3*1 W 810] Al. 

a^i asa i»si sjh £E= S¥= mm chwoi tiAis &sa« schi «ss ay §321 ay * 

fa ttwrn"!?. sain*! i aajera 

£ 21 *fe «qs IAI 3*1 . 

s2 ttffi'AWffi S'iSVfcai'SrSMSWIlRi^aH Soli II 133 

§321 3« Sflf S Dfi B4f2S EIO) 2i= 21 ^9££ 9JS IAI 3*1 . 

«IS IAI §xl. 

SW7. °J!St AhOICH! J|g tMS2| 7IB2| tm SOil, «I3 S9°| #31 DISS IAI 23 

§ SSI ^SSIir B2 «W ggn^EISOl 9|S- IAI 3*1011 2J0IAL 

£71 II 3! J«2 «l«f SS!XI±E1£ 310173 01^01 tf AIS Bf£»sr gOO XIU §301 «S£|j2. 271 

39i Hfaf !aai±H2i tHy 3 &tfi>i Jtz a§ 12 aw isot^eisi ay 3 ais tin 
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